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(57) [Abstract] 

[Problem] Low dielectric constant of coating and composition 
for film formation which is superiorin mechanical strength and 
long term storage stability etc of solution are obtained as 
interlayer insulating film materialin semiconductor element etc 

[Means of Solution] (A) (A - 1) It is displayed with below-mei 
ioned General Formula (1) compound 

Rla Si(OR2 )4-a * * * * * (1) 

( Rl hydrogen atom , shows fluorine atom or monovalent orga 
nic group, R2shows organic group of monovalent, a displays 
integer of theO to 2. ) And 

(A - 2) It is displayed with below-mentioned General Formula (: 
) compound 

R3b(R4 0)3-bSi-(R7)d-Si(OR5)3-cR6c * * * * *(2) 
From group which consists of ( R3 , R4 , R5 and R6, shows orga 
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nic group of identical or different and respective monovalent, 
the b and c, shows quantity of identical or different and 0 to 2, 
R7 shows theoxygen atom or -(CH2)n-, d shows 0 or 1, n shows 
thequantity of 1 to 6. ) compound of at least 1 kind whichis 
chosen is displayed with (B) below-mentioned general formula 
(3) metal chelate compound 



R 8 e M (OR*) f . e 



(3) 



<D7^*;US*fc!*a*» 6 - 2 00)7 'J -;Ug£* L 
. f IttfegMfllS^ffi, el*1~f<D»»£*-f. ) t 
(C) mmttTTft-BX (4) X*£2tlZ>%M 



R8 eM(0 R9)f-e 



* * * * * 



(3) 



(As for R8 as for chelator and M as for metal atom andthe R9 
carbon number 2 to 5 alkyl group or carbon number 6 to 20 
aryl group is shown, as for f atomic valency of metal M, as for t 
integer of 1 to f is displayed. ) With in solvent which is 
displayed with existence lowerclasses description general 
formula (4) of (C) acid catalyst hydrolysis manufacturing 
method of thecomposition for film formation which designates 
that it does as feature. 



[Claim(s)] 



[R*S 1 ] (A) (A- 1 ) TB-ttSt ( 1 ) 



Rl a Si (OR* ) 4 _, 



(1) 



[Claim 1] (A) (A - 1) It is displayed with below-mentioned Ge 
eral Formula (1) compound 



Rl a Si(OR2 )4-a 



* * * * * 



(i) 



( Rl hydrogen atom , shows fluorine atom or monovalent orga 
nic group, R2shows organic group of monovalent, a displays 
integer of theO to 2. ) And 



(A-2) TE-»5t (2) V&ih&tott 



R 3 b (R 4 0) 3-bS i - (R ? ) d -S i (OR 5 ) 3 ^R 
6 c (2) 

(R3, R4, R5fc£tfR6(3\ ®-TftmUlTl*X± 

*JBT-*fctt- (CH 2 ) „-£*U dteo^fclii £ 
W<H180K»J (B) TE-«K (3) V 



(A - 2) It is displayed with below-mentioned General Formula (: 
) compound 



R3 b(R4 O) 3- bSi - (R7)d - Si(0 R5) 3- c R6 c 



(2) 



From group which consists of ( R3 , R4 , R5 and R6, shows orga 
nic group of identical or different and respective monovalent, 
the b and c, shows quantity of identical or different and 0 to 2, 
R7 shows theoxygen atom or -(CH2)n-, d shows 0 or 1, n shows 
thequantity of 1 to 6. ) compound of at least 1 kind whichis 
chosen is displayed with (B) below-mentioned general formula 
(3) metal chelate compound 



R8 e M (OR9) f- e 



(3) 



(C) Ba»a>#STTEHB« (4) -eSStiSigjW 



R8 eM(0 R9)f-e 



* * * * * 



(3) 



(As for R8 as for chelator and M as for metal atom andthe R9 
carbon number 2 to 5 alkyl group or carbon number 6 to 20 
aryl group is shown, as for f atomic valency of metal M, as for < 
integer of 1 to f is displayed. ) With in solvent which is 
displayed with existence lowerclasses description general 
formula (4) of (C) acid catalyst hydrolysis manufacturing 
method of thecomposition for film formation which designates 
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that it does as feature. 



R 10 O (R ,2 0) g R n (4) 

g[1 ~ 4 0)7)\s*)l>&ttl* CH 3 CO-^ 1 

[ff#«2] (3) l=fcli*MA<. =F9>s v 

i aT*fe€>c fc £ttft £ f 6iS#Jg 1 Gtt®B»J&atB 

[R*« 3 ] ttMK«^ttST*fe« c £ £ f 6 



c £ HMfcttftKlftJNRJttb. 



[ffittfi 6 ] H*S 5-6 0)B» AfflIB Att^ 66* 



RioO(Rl20)gRll *****(4) 

(RIO and Rli, becoming independent respectively, shows orga 
nic group of themonovalent which is chosen from hydrogen 
atom , carbon number 1 to 4 alkyl group or CH3 CO theRi2 
shows alkylene group, g displays integer of 1 to 2. ) 

[Claim 2] M in general formula (3), manufacturing method of 
composition for film formation which isstated in Claim 1 which 
designates that it is a at least 1 kind which ischosen from 
titanium , zirconium and aluminum as feature. 

[Claim 3] Manufacturing method of composition for film for 
mation which is stated in Claim 1 which designates that acid 
catalyst is organic acid as feature. 

[Claim 4] Composition for film formation which designates th 
at it is acquired by themanufacturing method of Claims 1 
through 4 as feature. 

[Claim 5] Composition for film formation which is stated in C 
aim 3 furthermore thecomposition for film formation which 
designates that compound of at least 1 kind whichis chosen 
from group which consists of compound and (meth) acrylic 
polymerwhich possess -diketone and polyalkylene oxide 
structure is contained as feature. 

[Claim 6] Material for insulating film formation which design 
tes that it consists of compositionfor film formation of Claim 5 
to 6 as feature. 



[000 1] 



[0002] 

fci/'J* (Si02) R4<*ffl**iTt^ D *LT, ifi 
, SOG (Spin on Glass) I^PftfW 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards com 
position for film formation, furthermore as for detailsjt 
regards low dielectric constant of coating and composition for 
film formation which issuperior in mechanical strength and 
long term storage stability etc of solution as interlayer 
insulating film material inthe semiconductor element etc. 

[0002] 

[Prior Art] Until recently, silica (Si02) membrane which was fo 
med with C VD method or other vacuum process as interlayer 
insulating filmin semiconductor element etc, is used. It is 
designed in such a way that also insulating film of coated type 
whichdesignates hydrolysis product of tetra alkoxysilane which 
is called SOG (Spin on Glass) membrane and,recently, from 
with fact that insulating film between uniform layer isformed as 
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object, as main component is used. In addition, interlayer 
insulating film of low dielectric constant which designates 
polyorganosiloxane whichis called organic SOG attendant upoi 
semiconductor element or other trend to high integration, as 
main component isdeveloped. But, electrically insulating 
property between conductor which is superior attendant upon 
the semiconductor element or other further trend to high 
integration and multilayering, is required, therefore, from in 
thelow dielectric constant and CMP resistance is superior, is 
designed in such a way that it canseek interlayer insulating film 
material which at same time is superior in storage stability. 

[0003] Then, from coated type composition for insulating film 
formation of low dielectric constant is disclosed in the Japan 
Unexamined Patent Publication Hei 6 - 181201 disclosure as 
interlayer insulating film material. As for this coated type 
composition, We designate that insulating film of 
semiconductor device where hygroscopic is low, issuperior in 
crack resistance is offered as object, constitutionbe comes 
organometallic compound which includes element of at least 1 
kind which ischosen from titanium , zirconium , niobium and 
tantalum and theorganosilicon compound which at least one it 
possesses alkoxy group condensation polymerization doing in 
the intramolecular, it is a coated type composition for 
insulating film formation where number average molecular 
weight designates theoligomer of 50 0 or greater as main 
component. 

[0004] In addition, it is used for formation of interlayer insulati 
ng film of multilayer metallized substrate tothe WO 96/00758 
disclosure , it consists of metal alkoxide and organic solvent et» 
other than the alkoxy silane and silane, thick film application 
being possible, material forthe silica type coated type insulating 
film formation which at same time is superior in oxygen plasma 
resistance isdisclosed. 

[0005] Furthermore, in Japan Unexamined Patent Publication 
Hei 3 - 20377 disclosure , coating solution for useful oxide 
coating formation is disclosed in the electronic part or other 
surface planarization and interlayer insulating etc. coating 
solution for this oxide coating formation offers uniform coating 
solution which does not have theoccurrence of gelled product, 
in addition, when treatment withhardening and oxygen plasma 
with high temperature by using this coating solution, was done, 
designates that satisfactory oxide coating which does not have 
crackis obtained as object. It is a coating solution for oxide 
coating formation where and, it constitutes the, specified silane 
compoundand specified chelate compound hydrolysis, 
polymerizes similarly underexisting of organic solvent and is 
acquired. 

[0006] But, as description above when titanium and zirconium c 
r other metal chelate compound are combined inthe silane 
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[0009] 



compound, it is not something which low dielectric constant an< 
mechanical strength of the coating and furthermore long term 
storage stability etc of solution balance well itpossesses. 

[0007] 

[Problems to be Solved by the Invention] This invention regard 
s composition for film formation in order to solve theabove- 
mentioned problem, furthermore as for details, low dielectric 
constant and themechanical strength of coating, furthermore 
it designates that material for theinterlayer insulating film whicl 
is superior in long term storage stability of solution is offered as 
theobject as interlayer insulating film in semiconductor elemen 
etc. 

[0008] This invention is displayed with (A) (A-1) below-menti 
oned General Formula (1) compound 

Rla Si(OR2 )4-a * * * * * (1) 

( Rl hydrogen atom , shows fluorine atom or monovalent orga 
nic group, R2shows organic group of monovalent, a displays 
integer of theO to 2. ) And 

(A - 2) It is displayed with below-mentioned General Formula (: 
) compound 

R3 b(R4 O) 3- bSi - (R7)d - Si(0 R5) 3- c R6 c ***** (2) 

Compound of at least 1 kind which is chosen from group which 
consistsof ( R3 , R4 , R5 and R6, shows organic group of 
identical or different and respective monovalent, the b and c, 
shows quantity of identical or different and 0 to 2, R7 shows 
theoxygen atom or -(CH2)n-, d shows 0 or 1 , n shows 
thequantity of 1 to 6. ) is displayed with (Below , "(A) 
component " with you call) (B) below-mentioned general 
formula (3) metal chelate compound 

R8eM(OR9)f-e * * * * * (3) 

(As for R8 as for chelator and M as for metal atom andthe R9 
carbon number 2 to 5 alkyl group or carbon number 6 to 20 
aryl group is shown, as for f atomic valency of metal M, as for t 
integer of 1 to f is displayed. ) With it is a manufacturing 
method of composition for film formation which designates 
thatthe hydrolysis it does as feature and a composition for film 
formation which isproduced with said manufacturing method 
and something which offers material for theinsulating film 
formation under existing of (C) acid catalyst. 

[0009] 
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n-yP#*-»5>, tf-A>MJ-i so-7°D^ 
VV7X h U - n-^^»7X tf-;uh 

'J-sec-^^yy7X t-^h'J-t e r t- 
^h+yy7X t-ji/h'J7iy^yy7X n-7 
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< Embodiment of Invention > 
[0010] (A) Component 

In above-mentioned General Formula ( 1), as organic group of n 
onovalent of Rl and R2,the alkyl group , aryl group , allyl 
group and glycidyl group etc can be listed. In addition, Rl 
organic group of monovalent, being a especiallyalkyl group or 
phenyl group is desirable in General Formula (1). Here, be abl 
to list methyl group , ethyl group , propyl group and butyl 
group etc as alkyl group, to be a preferably carbon number 1 1( 
5, these alkyl group, even with havebeen allowed to have 
diverged, furthermore hydrogen atom in fluorine atom etcthe 
optionally substitutable . In General Formula (1), as aryl grow 
phenyl group , naphthyl group , methyl phenyl group , the 
ethyl phenyl group , chlorophenyl group , bromophenyl group 
and fluorophenyl group etc can be listed. INDEX 20 
TRANSLATED AS: chain... 

[001 1] As embodiment of compound which is displayed with G< 
neral Formula (1), the trimethoxysilane , triethoxysilane , tri- 
n - propoxy silane , tri- iso - propoxy silane , tri- n - butoxy 
silane , tri- s - butoxy silane , the tri- tert - butoxy silane , tri 
phenoxy silane , fluoro trimethoxysilane , fluoro 
triethoxysilane , fluoro tri- n - propoxy silane , fluoro tri- iso - 
propoxy silane , the fluoro tri- n - butoxy silane , fluoro tri- s - 
butoxy silane , fluoro tri- tert - butoxy silane , fluoro tri 
phenoxy silane , tetramethoxysilane , tetraethoxysilane and 
the tetra - n - propoxy silane , tetra - iso - propoxy silane , 
tetra - n - butoxy run , tetra -s - butoxy silane , tetra - 
tert - butoxy silane , such as tetraphenoxysilane ; methyl 
trimethoxysilane , methyl triethoxysilane , methyl tri- n - 
propoxy silane , methyl tri- iso - propoxy silane , methyl tri- 
n - butoxy silane , methyl tri- s - butoxy silane , methyl tri- 
tert - butoxy silane , methyl tri phenoxy silane , ethyl 
trimethoxysilane , ethyl triethoxysilane , ethyl tri- n - 
propoxy silane , ethyl tri- iso - propoxy silane , ethyl tri- n - 
butoxy silane , ethyl tri- s - butoxy silane , ethyl tri- tert - 
butoxy silane , ethyl tri phenoxy silane , vinyl 
trimethoxysilane , vinyl triethoxysilane , vinyl tri- n - 
propoxy silane , vinyl tri- iso - propoxy silane , vinyl tri- n - 
butoxy silane , vinyl tri- s - butoxy silane , vinyl tri- tert - 
butoxy silane , vinyl tri phenoxy silane , n - propyl 
trimethoxysilane , n - propyl triethoxysilane , n - propyl tri- n - 
propoxy silane , n - propyl tri- iso - propoxy silane , n - propyl 
tri- n - butoxy silane , n - propyl tri- s - butoxy silane , n - 
propyl tri- tert - butoxy silane , n - propyl tri phenoxy silane , i • 
propyl trimethoxysilane , i - propyl triethoxysilane , i - propyl 
tri- n - propoxy silane , i - propyl tri- iso - propoxy silane , i - 
propyl tri- n - butoxy silane , i - propyl tri- s - butoxy silane , i - 
propyl tri- tert - butoxy silane , i - propyl tri phenoxy silane , 
n-butyl trimethoxysilane , n-butyl triethoxysilane , n-butyl tri- 
n - propoxy silane , n-butyl tri- iso - propoxy silane , n-butyl 
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t^HJ-n-?h*vy7X n t?;U h U - s 
ec-^h*yv7X n-?P \f)U h U - t e r t - 

X i fcfjU h U - i s o-^PTtv^v^X i 

rt-?h^>7>, i-^Pfil/h^iy+vv 
n-^h'J>h+yv7>, n-7*;H*»J 
Ih+yy7>, n-7*JUMJ-n-;7a#**>*>9 
> % n-^f^MJ- i so-^a?K+yy7X n- 
?Wh'J-n-?h^yy7X 
ec-^htWX n-^l/h'J-t ert-^ 
h^>y?X n-^h'J7i/^»7X se 
c-^l/h'J>h^yy7X sec"?fiki- 

tK4-vv7>, 6ec-?H-MJ-iso-^QJtl 
+ sec-^lz-h'J-n-^h+i/y^ 

sec-^-h'J-tert-?^yy7X s 
ec-^fJl/-h'J7i/^>y7>> t-^UHJ 
^h4yy7>> t-?f;i/h'Jxh^yy7X t- 
^h'J-n-?a^yy7X t-?*JUMJ- 
iso-^#^»7X t-^f;i/MJ-n-^h 
*yv7>, t-^hU-sec-?h^»7> 
H t-^h'J-tert-^h^»7X t -7 
f;i/h'J7i-/^yy7X 7i- JUh'J> h+yy7 
7i-Jlh'Ji^yy7X 7i-il/HJ-n- 
?a^yy7>, 7xx;Uh'J-i so-^qtK^v 
V7X 7i-ilh l J-n-^h^>V7X 7x-;U 
h'J-sec-"?h^»7X 7iah'J-ter 
t-^h^>y7X ^i-^HJ^x/^vv^X 

% r-7a/^Pt^h'J>h^>v7X 
7o tf;u h'Ji h^>y7X r -9 U v K*v?Q bf 
;UMJ/ h+v^:/* r-^JyK^Pt fl ;i/h'j 
ih4vv7X r-h'J^PP^at^h'J^h+y 
V7X r- h 'J 7Q a^n tfii/ h U x ^*>i/7>4 
if; y/f^y> h^»7>, y>f;iyxh+yy 

-v- i so-^P^yy7X v>^;U-v-n- 
?h^»7>s y>H-y-sec-^^»7 
y>fJHy-t e r t-^h^»7>, v^^ 1 
;U5?7i/*5>i>5>. yxfi^y> h^»7X v 
Ifjl/yIh^>y7X ylf^-y-n-?a^ 
v^V. yxfib-y- i so-^P**yy7X 
yXf;i/-5-n-^h**>y7X yXf^-5-8 
ec-7*h^»7X yXW-y~t e r t-^K 
^yi/7X yI^y7i/^>y7X v-n-? 
Dt>y^h+yy7X is- n -^P fcfJUvX h*v 
y7X y-n-?PlfJl/-y-n-^P^»7> 
. y-n-^tt-y-i s o V7 X 



tri- n - butoxy silane , n-butyl tri- s - butoxy silane , n-butyl tri 
tert - butoxy silane , n-butyl tri phenoxy silane , s - butyl 
trimethoxysilane , s - butyl - i - triethoxysilane , s - butyl - 
tri- n - propoxy silane , s - butyl - tri- iso - propoxy silane , s - 
butyl - tri- n - butoxy silane , s - butyl - tri- s - butoxy silane , 
s - butyl- tri- tert - butoxy silane , s - butyl - tri phenoxy 
silane , such as t-butyl trimethoxysilane , t-butyl 
triethoxysilane , t-butyl tri- n - propoxy silane , t-butyl tri- iso 
propoxy silane , t-butyl tri- n - butoxy silane , t-butyl tri- s - 
butoxy silane , t-butyl tri- tert - butoxy silane , t-butyl tri 
phenoxy silane , phenyl trimethoxysilane , phenyl 
triethoxysilane , phenyl tri- n - propoxy silane , phenyl tri- 
iso - propoxy silane , phenyl tri- n - butoxy silane , phenyl tri- 
s - butoxy silane , phenyl tri- tert - butoxy silane , phenyl tri 
phenoxy silane , vinyl trimethoxysilane , vinyl 
triethoxysilane , - aminopropyl trimethoxysilane , - 
aminopropyl triethoxysilane , - glycidoxy propyl 
trimethoxysilane , - glycidoxy propyl triethoxysilane , - 
trifluoropropyl trimethoxysilane and - trifluoropropyl 
triethoxysilane ; dimethyl dimethoxy silane , dimethyl 
diethoxy silane , dimethyl - di- n - propoxy silane , dimethyl 

- di- iso - propoxy silane , dimethyl - di- n - butoxy silane , 
dimethyl - di- s - butoxy silane , dimethyl - di- tert - butoxy 
silane , dimethyl diphenoxy silane , diethyl dimethoxy silane , 
diethyl diethoxy silane , diethyl - di- n - propoxy silane , 
diethyl - di- iso - propoxy silane , diethyl - di- n - butoxy 
silane , diethyl - di- s - butoxy silane , diethyl - di- tert - 
butoxy silane , diethyl diphenoxy silane , di- n - propyl 
dimethoxy silane , di- n - propyl diethoxy silane , di- n - 
propyl - di- n - propoxy silane , di- n - propyl - di- iso - 
propoxy silane , di- n - propyl - di- n - butoxy silane , di- n - 
propyl - di- s - butoxy silane , di- n - propyl - di- tert - 
butoxy silane , di- n - propyl - di- phenoxy silane , di- iso - 
propyl dimethoxy silane , di- iso - propyl diethoxy silane , di- 
iso - propyl - di- n - propoxy silane , di- iso - propyl - di- 

iso - propoxy silane , di- iso - propyl - di- n - butoxy silane , 
di- iso - propyl - di- s - butoxy silane , di- iso - propyl - di- 
tert - butoxy silane , di- iso - propyl - di- phenoxy silane , di- 
n-butyl dimethoxy silane , di- n-butyl diethoxy silane , di- n- 
butyl - di- n - propoxy silane , di- n-butyl - di- iso - 
propoxy silane , di- n-butyl - di- n - butoxy silane , di- n- 
butyl - di- s - butoxy silane , di- n-butyl - di- tert - butoxy 
silane , di- n-butyl - di- phenoxy silane , di- s - butyl 
dimethoxy silane , di- s - butyl diethoxy silane , di- s - butyl - 
di- n - propoxy silane , di- s - butyl - di- iso - propoxy silane , 
di- s - butyl - di- n - butoxy silane , di- s - butyl - di- s - 
butoxy silane , di- s - butyl - di- tert - butoxy silane , di- s - 
butyl - di- phenoxy silane , di- t-butyl dimethoxy silane , di- t- 
butyl diethoxy silane and di- t-butyl - di- n - propoxy silane , 
di- t-butyl - di- iso - propoxy silane , di- t-butyl - di- n - 
butoxy silane , di- t-butyl- di- s - butoxy silane , di- t-butyl 

- di- tert - butoxy silane , di- t-butyl - di- phenoxy silane , 
biphenyl dimethoxy silane and biphenyl - di- ethoxy silane , 
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v?- n - ^D t^-y - n - ? h*v V7 X v-n- 

hf;U-v-t e r t-?h+yy7>, v-n-^Pb? 
jHi;-7i/*yy7X v- i so-^Ptf;Uvy 
h+yy7X v-i so-?artyih^>y7> 
% so-^PtV^-n-^P^yy7X 
v- i so-^Pfiky- i so-^P*»y7> 
. v- i so-^PtVy-n-?h^>y7X v 
-i so-^DtVy-sec-^h*yy7^ v 

- i s o-^P t°;U-v- t e r t -7h*yy7X 
v- i so-^PtVy-7iy^ryy7X i/-n 
-?f;i/y> h^>y7X y-n-?WyiF^y 
y?X ?-n-?^-5-n-?P#W»>7^ 

n-?f;b-y-n-7^yy7X v-n-^JU 

— v— s e c — ~J h^yy^X v— n — v— 
tert -^h^>y7X y-n-^-y-7i 
;^yy7X y-sec-^l/y>^yy7X 

f;l/-y-n-?Pfr»7X ^8ec-?fil 
-v- i so-^P^yy7X v-s e c-^;U 
-V-n-^h^v^X V-s e c-^^;U-V- 
sec-^^VV7X V- s e c — J^tl— V— t 
ert-?F+yy7X y-sec-?fiky-7 
i/^yy^X v— t e r t -^f jl/y> h4yv7 
Xy-tert -?^n>vX h^yy7X V- t e 
r t -^U-v-n-^P/l^v^V. v~t e r 
t-^-y- i so-?afr»7X v— t e 
r t -^-y-n-^h+y^X y-tert 
s e c-^^yy7X y-tert 
-T^U-v- tert - ^h+yy7>, v- t e r 
t-^l/-y-7i;+yy7X y7i-;i/y^ h 
4>v^>. y7i-jl-y-i h^>y7X v7i 
zjk^-n-^Pfr>y7X y7H)b-y-i 
so-T'P^y^X y7i3-y-n-^h^ 
yy7X y7i-Jhy-sec-^^yy7X 
y7i^-y-tert-?h^yy7>, vT7x " 
Jky7inyy7X ^tf^UMJ^ h*vv7>. 

^Pt°;UhU/ h^>'>7X r-7$/^ 
p tf;b h 'J x h^>y7 r-?U v K*v7p tfju 
h'J>h+vv7X r-^vK*v:?atf;uHJx 
h+yy7X r-MJ7ap?Pt , ;i/h'jy h+yy 
7>> r - MJ 7 □ a MJ i h*v v 7 ^' 

y7X f h7iF+yy7X f h7-n -^aft 

V*>7>* f h7"i S o— ^PtK+VV^>. f h7 

7i/+yy7X >^h'J> h**»^>. 
h'Ji^yy7>, y^;uh'J-n-^P7K4Fvy7 

X ^;i>MJ-i s o-^PTt^vv^. X^;Uh 
■J^K^rvv^X i^h'Jih+yy7X tfxvu 
h'J>^yy7X t-Jl/h'Jih*vy7X 7i 

-;UK'J^ h^v*>7>, 7i-il/h'jxh^>y7> 

, y>^y> h^»7X y^WvX^yy^ 



biphenyl - di- n - propoxy silane , biphenyl - di- iso - 
propoxy silane , biphenyl - di- n - butoxy silane , biphenyl 
- di- s - butoxy silane , biphenyl- di- tert - butoxy silane , 
such as biphenyl diphenoxy silane , divinyl trimethoxysilane , 
- aminopropyl trimethoxysilane , - aminopropyl 
triethoxysilane , - glycidoxy propyl trimethoxysilane , - 
glycidoxy propyl triethoxysilane , - trifluoropropyl 
trimethoxysilane and - trifluoropropyl triethoxysilane ; It is 
listed, preferably , tetramethoxysilane , tetraethoxysilane 
and tetra - n - propoxy silane , tetra -iso - propoxy silane , 
it is a tetraphenoxysilane , a methyl trimethoxysilane , a 
methyl triethoxysilane , a methyl tri- n - propoxy silane , a 
methyl tri- iso - propoxy silane , a ethyl trimethoxysilane , a 
ethyl triethoxysilane , a vinyl trimethoxysilane , a vinyl 
triethoxysilane , a phenyl trimethoxysilane , a phenyl 
triethoxysilane , a dimethyl dimethoxy silane , a dimethyl 
diethoxy silane , a diethyl dimethoxy silane ,a diethyl diethox) 
silane , a biphenyl dimethoxy silane , a diphenyl diethoxy 
silane , a trimethylmonomethoxysilane , a trimethyl mono 
ethoxy silane , a triethyl mono methoxy silane , a triethyl 
mono ethoxy silane , a triphenyl mono methoxy silane and a 
triphenyl mono ethoxy silane. These may use one, two kinds 
or more simultaneously. 
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v?I?;Uv> h*vv7X v/If^ylh + yy 
v7x-;Uv> h^>V7X v7i3ylh 
*vv7>. h^f^/>h*yy7X h'J** 
ih+yy7>, h'jx^u^/ y h*vvv> 
, h'Jif^yih^yy7X HJ7xx;u^/> 
h^»7X hU^xxyHE/xh^vvvV-efcS 

[0 0 1 2] ±ge-8£it (2) dfcl^T. Hffi<D£&S 
irLTI*. JfcO-fiast (1) £^££«8S£^lf£C 

£*<-c££o -«a (2) <do*>. Ribtmmm+oits 

^rvvyQ^X ^7iy^>yyam 1 
, 1. 1, 3. 3-^^>h+y-3->f;i/yya 

1, 1, 1. 3, 3-^ih^>-3-> 
fll.vyO^>, 1, 1, 1, 3. 3-^>^ 
y-3~7i-lkyyDm 1. 1, 1. 3. 3- 
K>£x h^>-3-7i-^yyPWX 1. 1. 
3, 3-f h7> h^rv- 1 , 3-y^fJl/yyP^ 
X 1, 1, 3. 3-fh7l^y-1. 3-v^f- 
ikyyP^X 1. 1, 3. 3-f h7>h+y-1 
, 3-y7i-^yyPW, 1. 1. 3. 3-f h 
7i^y-1, 3-y7i-J^yP^X 1. 1 
. 3-h'J> Mr5>-1, 3, 3-h'J^Wyva* 
1,1. 3-MJih^y-1, 3. 3- KM-* 
f^yyP^X 1. 1. 3- MJ* h**>-1 . 3 
, 3-h'J7i-^yyPWX 1. 1. 3-MJx 
h4i>-1, 3, 3-h'J7i-;l/yyP^X 1. 
3-v;*h*v-1. 1. 3. 3-f h7>f^yyP 

1, 3-yIh+y-1, 1. 3, 3-f h7 
>^;i/V>P^>, 1, 3-v/K+v-L 1, 3 
, 3—f h77i-ikyyPWX 1, 3-yi 
y-1, 1, 3, 3-t h77i-JlyyPW>^t* 

yyaW, ^fih^yyya^X 1. 1. 
3, 3-f h7> h*v-1. 3-y^JkyyP^ 
X 1, 1, 3. 3-f h7lh+y-1, 3-v/^ 
il/yyP^X 1. 1. 3. 3-f h7^h+y-1 
, 3-y7i-;i/yyP^X 1, 3-v* h^-v- 
1,1,3. 3-f h7>f^yyP^X 1. 3- 
yih+y-1, 1. 3. 3-t h7>WvvPW 

1, 3-i?y h^y-1, 1, 3, 3-rh77i 
x;ui/vD^>. 1. 3-yih+y-1, 1, 3, 
3-Th^7x-^vva^>^if^, *?£Ll^J<t 
LT^lfSCitA<r^^ 0 -&5t (2) izfelxrd^O 
(Dit^tLXit. h^>yy7>, ^*-*x 

h+yyy7>, ^t7i-^yyy7X 1. 1. 
1, 2, 2-><>^> K^V-2->^;Uvi> ; 7>. 1 
, 1, 1, 2, 2 I h^ry- 2 - > f Jky y 7 

1. 1. 1. 2. 2-^yh^>-2-7i- 
;UVV7>. 1. 1. 1. 2, 2-^>$Ih^y-2 
-7i3yy7X 1. 1. 2. 2-f h7> 



[0012] In above-mentioned General Formula (2), as organic gro 
up of monovalent, organic groupwhich is similar to General 
Formula (1) ahead can be listed. Among of General Formula 
(2), R7 as compound of oxygen atom, hexamethoxy 
disiloxane , hexa ethoxy disiloxane , hexa phenoxy disiloxane 
and 1,1,1,3,3 - penta methoxy - 3 - methyl disiloxane , 1,1,1, 
3,3 - penta ethoxy - 3 - methyl disiloxane , the 1,1, 1,3,3 - 
penta methoxy - 3 - phenyl disiloxane , 1,1,1,3,3 - penta 
ethoxy - 3 - phenyl disiloxane , 1,1,3,3 - tetra methoxy - 1, 
3-di methyl disiloxane , 1,1,3,3 - tetra ethoxy -1,3-di methyl 
disiloxane , 1,1,3,3 - tetra methoxy - 1,3-di phenyl disiloxane , 
1,1,3,3 - tetra ethoxy - 1,3-di phenyl disiloxane , 1,1,3 - 
trimethoxy - 1,3,3 - trimethyl disiloxane , the 1,1,3 - 
triethoxy - 1,3,3 - trimethyl disiloxane , 1,1,3 - trimethoxy 
- 1,3,3 - triphenyl disiloxane , 1,1,3 - triethoxy - 1,3,3 - 
triphenyl disiloxane , 1,3-di methoxy -1,1,3,3 - tetramethyl 
disiloxane , 1,3-di ethoxy - 1,1,3,3 - tetramethyl disiloxane , 
1,3-di methoxy - 1,1,3,3 - tetra phenyl disiloxane and 1,3-di 
ethoxy - 1,1,3,3 - tetra phenyl disiloxane etc can be listed. It 
is listed among these, hexamethoxy disiloxane , hexa ethoxy 
disiloxane and 1,1,3,3 - tetra methoxy - 1,3-di methyl 
disiloxane ,the 1,1,3,3 - tetra ethoxy - 1,3-di methyl 
disiloxane , 1,1,3,3 - tetra methoxy - 1,3-di phenyl disiloxane , 
1,3-di methoxy - 1,1,3,3 - tetramethyl disiloxane , 1,3-di 
ethoxy- 1,1,3,3 - tetramethyl disiloxane , 1,3-di methoxy - 
1,1,3,3 - tetra phenyl disiloxane and 1,3-di ethoxy - 1,1,3,3 - 
tetra phenyl disiloxane etc, as desirableexample. In General 
Formula (2) d as compound of 0, hexamethoxy disilane , hexa 
ethoxy disilane , h(7i-^y disilane , 1,1,1,2,2 - penta 
methoxy - 2 - methyl disilane , 1,1,1,2,2 - penta ethoxy - 2 - 
methyl disilane , 1,1,1,2,2 - penta methoxy - 2 - phenyl 
disilane , 1,1,1,2,2 - penta ethoxy - 2 - phenyl disilane ,1,1,2, 
2 - tetra methoxy - 1,2-di methyl disilane , 1,1,2,2 - tetra 
ethoxy - 1,2-di methyl disilane , 1,1,2,2 - tetra methoxy - 1, 
2-di phenyl disilane , 1,1,2,2 - tetra ethoxy - 1,2-di phenyl 
disilane , 1,1,2 - trimethoxy - 1,2,2 - trimethyl disilane , 1,1,2 - 
triethoxy - 1,2,2 - trimethyl disilane , 1,1,2 - trimethoxy - 
1,2,2 - triphenyl disilane , 1,1,2 - triethoxy - 1,2,2 - triphenyl 
disilane , 1,2-di methoxy - 1,1,2,2 - tetramethyl disilane , 1,2- 
di ethoxy - 1,1,2,2 - tetramethyl disilane , 1,2-di methoxy - 
1,1,2,2 - tetra phenyl disilane , 1,2-di ethoxy - 1,1,2,2 - tetra 
phenyl disilane etc, In General Formula (2) R7 as compound o: 
(CH2)n-, bis (hexamethoxy silyl) methane , bis (hexa ethoxy 
silyl) methane , bis (hexa phenoxy silyl) methane , bis 
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-1. 2-y>Wy->7X 1. 1. 2. 2-f h7 
Ih*y-1, 2-^fj^V7X 1. 1. 2, 2 
-f h7> 2-v7i-JL,yy7X 1. 

1, 2, 2-f h7ih*y-1, 2-y7i-;l.yy 
1, 1. 2-MJ*Mr5/-1. 2, 2-h'J> 
fJl/yy7X 1. 1. 2-MJIh^>-1, 2. 2 
-h'J^Wyy7^ 1, 1. 2-h'j>h*v-l 
, 2, 2- h'JTJi-^v^X 1. 1. 2-h'JX 
h+V-1, 2, 2- h'J7x-;i/VV^>. 1, 2- 
v*h*v-1, 1. 2, 2-f h7>fibyy7X 

1, 2-yih^y-1, 1. 2. 2-fh7>Hy 
y7X 1, 2-v> h+v- 1 , 1, 2, 2-f h7 
7i-il/yy7X 1. 2-yXh*y-1 t 1, 2, 
2-f h77i-/byy7^^, -ft* (2) l=fc 
l>TR 7 tf- (CH 2 ) n -OftftftfcLTtt. tf* 

*>h**>i>y;» ex (A+ifih+yy'j 

;U) ex (A+it7i/+yy'JW 

ex (v> h*->y^Uv»j;u) (yiF 

v'JJU) ex (yi K+v^x-;ui>'j;i/) ^ 

tfX h*yy>f ;Uv'j;W ex ( 

xh+yyV^y'JW t'X h^>y7 

xzjk>'j;M ex (Ih*yy7i-;i/y'j 

;U) ex h+yy'Jib) x£>. e 

y^yy'JW x^r> % ex (v* h*i>/ f ;Uv'j;u 
) x$x fcfX (yxh+yy^ygyW x*>. t: 
X (v/ h^v^x-;Uv'j;U) x$>, ex (yxh 
*v7xxM/V'J;U) x$>. ex (p<h*vv;*f;U 
*J ;U) x$>, t*X (xh+yy^f^y'JiW x$ 
X ex U h^yy7ix;k>'j;i,) x*>. ex ( 
Xh4vv7i^y'jib) x£>. 1, 3-fcfX ('s 
+•9-^ h**>*>g;W ^a^>. 1, 3-ex (^+* 

xh*i/*>y;w ^a/o. 1. 3 -ex (^+*7i 

/*vv'j;U) ?P/*>, 1, 3-ex (v* h*v/ 

*;u*>»J;i>) ?p/*:>. l. 3-ex (yxh^f 
JUv'JJU) 1. 3-ex (v^h^v^x- 

;uvU;u) ^n/<>, i. 3-ex (vxK*v?x- 
7p/*x 1. 3-ex h^yy^w 
y'JJW 7p/*>. 1. 3-ex (xh+yy>W 
7p/<X 1. 3-ex (> h^ryy7i3y 
•j;U) T?P/<X 1, 3-ex (X^yy7iXik> 

*k h^yy*>7X ^xh*yyy7> 

, A^t7iX^yyy7X 1. 1. 2, 2-f h7 
2-y7f;i/VV7X 1. 1. 2. 2 
-f h7Xh^>-1, 2-y>f^yy7X 1. 1 
, 2. 2-f K7> h^>-1, 2-y7iXJk»7 
X 1, 1, 2, 2-f h7Xh*v-1, 2-y7i 
-;l/VV7>, 1. 2-V>h**>-1. 1. 2, 2- 

f h7^f^yy7X 1. 2-vxh+v-l, 

2, 2-f h7>Wyy7>, 1. 2-v> h*v- 
1, 1 t 2, 2-f h77i-^yy7>, 1, 2-V 



(dimethoxy methyl silyl) methane , bis (diethoxy methyl silyl) 
methane , bis (dimethoxy phenyl silyl) methane , the bis 
(diethoxy phenyl silyl) methane , bis (methoxy dimethyl silyl) 
methane , bis (ethoxy dimethyl silyl) methane , bis (methoxy 
diphenylsilyl) methane , bis (ethoxy diphenylsilyl) methane , 
bis (hexamethoxy silyl) ethane , the bis (hexa ethoxy silyl) 
ethane , bis (hexa phenoxy silyl) ethane , bis (dimethoxy 
methyl silyl) ethane , bis (diethoxy methyl silyl) ethane , bis 
(dimethoxy phenyl silyl) ethane , bis (diethoxy phenyl silyl) 
ethane , the bis (methoxy dimethyl silyl) ethane , bis (ethoxy 
dimethyl silyl) ethane , bis (methoxy diphenylsilyl) ethane , 
bis (ethoxy diphenylsilyl) ethane , 1,3 - bis (hexamethoxy silyl) 
propane , 1,3 - bis (hexa ethoxy silyl) propane , the 1,3 - bis 
(hexa phenoxy silyl) propane , 1,3 - bis (dimethoxy methyl 
silyl) propane , 1,3 - bis (diethoxy methyl silyl) propane , 1,3 - 
bis (dimethoxy phenyl silyl) propane , 1,3 - bis (diethoxy 
phenyl silyl) propane , 1,3 - bis (methoxy dimethyl silyl) 
propane , the 1,3 - bis (ethoxy dimethyl silyl) propane , 1,3 - bis 
(methoxy diphenylsilyl) propane and 1,3 - bis (ethoxy 
diphenylsilyl) propane etc can be listed. Among of these, It is 
listed hexamethoxy disilane , hexa ethoxy disilane and hexa 
^xxi+v disilane , thel, 1,2,2 - terra methoxy - 1,2-di 
methyl disilane , 1,1,2,2 - tetra ethoxy - 1,2-di methyl 
disilane , 1,1,2,2 - tetra methoxy - 1,2-di phenyl disilane ,1,1, 
2,2 - tetra ethoxy - 1 ,2-di phenyl disilane , 1,2-di methoxy - 
1,1,2,2 - tetramethyl disilane , 1,2-di ethoxy - 1,1,2,2 - 
tetramethyl disilane , 1 ,2-di methoxy - 1 ,1,2,2 - tetra phenyl 
disilane , the 1,2-di ethoxy - 1,1,2,2 - tetra phenyl disilane , 
bis (hexamethoxy silyl) methane , bis (hexa ethoxy silyl) 
methane , bis (dimethoxy methyl silyl) methane , bis 
(diethoxy methyl silyl) methane , bis (dimethoxy phenyl silyl) 
methane ,the bis (diethoxy phenyl silyl) methane , bis 
(methoxy dimethyl silyl) methane , bis (ethoxy dimethyl silyl) 
methane , bis (methoxy diphenylsilyl) methane and bis 
(ethoxy diphenylsilyl) methane, as desirableexample. Regardin 
to this invention, (A) component can also use 2 kinds or 
morerespectively. 
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1. 2, 2-f h77i-;i/VV7X 

ex h*vv'j;u) ex ('s+lJ-x 

) ex ($;xh**>y*;u*>'j;w e 
x (y^ h+v7i-;k>'j;i) ex (vxh 

*y7i-ik>'J^) ex (> h*vv/T;i> 

v'j;u) ex (x h*vvy^i/v'j;u) 

X ex (/ h*vvT?ix;uvU;u) y*>. fcfx ( 

[ooi 3] *«wci** ±e(a) *»*TE-»a ( 
4) -c*aFti4fc**a)»«TT?fti*»»^4. 



R10O (CHCH 3 CH 2 0) g (4 

) 

a 1 ~ 4 or;u+;uS*fciic h 3 c o - biii£ri6 1 

u giii-acDSs^a-ro ) iwe- 

(4) V&Zh&it-StotLXlZ. ^Pbfl/^'J 

x^;ux-x;k ^aeLx>^'J=J— ^/?at?;n 
— r;k 7 e pei/y^'j3-;^/^x-fJk 7 

□ eL/>y 'j ;uS/> ^;ux— fJk tf u>$f y 
^-^vif;n~fik e u>yj =i~;i/v^D 
e/ux— x;k ^PtfL/>yu3-^y^n-r^ 

% y^n t*b>^'J y f W-f ;k i>Zfa 

eu>yju— vu^yx^ux-T^k y^Ptfu>y 
'Jp-;he/ ?abf;ux— -rik v7peu>^u=j- 
;u^y ^;ux— x;u. >7peu>yj=>— ;uv>^ 
;ux— x;k v^neu^^'jzi-^vx^^x— x^U 
, y^Pt°l/y^j3- ;Uv^ae;i/X-x;k 
eu>^ a— ;uv^;ux-r^k eu>yj =1 
-rt^/y^ux— tJU7*t~K ^Pt'Uy^'J^ 
y x^^x-T^T-tZT- K ^atfu^yju 
-^/^□e;ux-T^7-tzx-K. ?Pt*l/>yu 

□ -;u^y ^;ux-x;u7-trf— y^Pifuyy 
gzi-;u^y ^t^^x— x;u7-trx-h. y?aei/> 
7v , zi-;u^/x^;ux--T^7i: J f— k v^neu 
>^Ua-^/^pe;ux-T;u7-feT— v^p 
eu>yjn— ;^y^;ux— x;u7-trT— h. :/p 
eu>?'jzi--;uv7irT--k v^peu>^U3- 

, ftlz^aei^yya-^y/^ux-TJk ?a 
eb>^'J=i— x^;ux-x^k ^aeu>^'J 
D-;^/7°Qrti-f;k ^Ptf^'ja-w 
y??-;ux— T>k ^peu>^u=3— ^S/^^ux— 

r;k ^peu^yuzj-^^x^x-x/k ^pe 

b>yua-y^yx^;ux-^;u7irx-h. ^pe 



[0013] With this invention, hydrolysis it does under existing of 
compound which isdisplayed above-mentioned (A) component 
with below-mentioned general formula (4). 

Rl0O(CHC H3 CH2 0)gRl 1 * * * * * (4) 

Is displayed with ( Rio and Ri 1, becoming independent respecti 
vely, shows organic group of themonovalent which is chosen 
from hydrogen atom , carbon number 1 to 4 alkyl group or 
CH3 CO -, theg displays integer of 1 to 2. ) aforementioned 
general formula (4) as compound which, propylene glycol 
monomethyl ether , propylene glycol monoethyl ether , 
propylene glycol mono propyl ether , propylene glycol mono 
butyl ether , You can list propylene glycol dimethyl ether , 
propylene glycol diethyl ether , propylene glycol dipropyl 
ether , propylene glycol dibutyl ether , dipropylene glycol 
monomethyl ether ,the dipropylene glycol monoethyl ether , 
dipropylene glycol mono propyl ether , dipropylene glycol 
mono butyl ether , dipropylene glycol dimethyl ether , 
dipropylene glycol diethyl ether , dipropylene glycol dipropyl 
ether , the dipropylene glycol dibutyl ether , propylene glycol 
monomethyl ether acetate , propylene glycol monoethyl ether 
acetate , propylene glycol mono propyl ether acetate , 
propylene glycol mono butyl ether acetate , dipropylene glycol 
monomethyl ether acetate , the dipropylene glycol monoethyl 
ether acetate , dipropylene glycol mono propyl ether acetate , 
dipropylene glycol mono butyl ether acetate , propylene glycol 
diacetate , dipropylene glycol diacetate and propylene glycol 
etc,the especially propylene glycol monomethyl ether , 
propylene glycol monoethyl ether , propylene glycol mono 
propyl ether , propylene glycol mono butyl ether , propylene 
glycol dimethyl ether , the propylene glycol diethyl ether , 
propylene glycol monomethyl ether acetate , propylene glycol 
monoethyl ether acetate and propylene glycol mono propyl 
ether acetate are desirable. These can use one, two or more 
kinds simultaneously. 
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[0 0 14] (A) ja#£jra*#fR. ( [0014] (A) Occasion where hydrolysis , it condenses componen 

A) f&ftti^t&RlO-* R 4 0-fc<fctfR 5 0-TJS£ t, it is desirableto use water of group per mole and 0.25 to 3 

tlSSl^Sfcy, 0- 2 5~3^M7);k£Et^:: mo le which are displayed withthe R2 O R4 O - and R5 O - 

ttf#T£L<. 0. 3~2. 5 J t;KZ>;K£Jl0x.&;:<h*> < which(A) component has especially it is desirable to add water 

ttdffSLl*. Mnt&&<D&tfO. 2 5~3^UZ)$5 of 0.3 to 2.5 mole. If quantity of water which it adds is value 

HrtOXlTJfctilf. ^a^-litf&TT&Stitf&t < inside range ofthe 0.25 to 3 mole, there is not a possibility 

. "£tzs f&Bf&R1&f8.ty(D&fc 1 £1£feti i fcTt SStub* uniformity of coatingdecreasing, in addition, it is because fear 

'PUl*tzihVfo$>o 7Kl£W^tofe5lM3ol$8lfi storage stability of compositionfor film formation decreasing is 

l3;$flD£ti&C<J:#ff$Ll\> I little. Furthermore, as for water it is desirable to be added to 

discontinuousor continuous. 



[0 0 1 5] ^BBI-fcl^T* (A) J?£#£aa7K#fi?> IS [0015] Regarding to this invention, case where hydrolysis , it cc 

fl&xt (3) "CSS^x^ (B) Sfejg^rU ndenses (A) component you use (B) metal chelate compound 

— h<t£tyt (D) ggfl4&£<$ffl*f £o and(D) acid catalyst which are displayed withthe general 

formula (3). 



[0 0 16] £B*l/-Mb£«afcLTI*. ftilt h 

•j-n-^PTK+v- (7**^7* h) ^ 

*X MJ- i (7-fe^U7-tz h± 
-h) hU-n-^h^-v-^/ (7-tr*M>7 

-bh^-h) ^£>. h'J-sec-^h^^/ ( 
7-tr*;U7-tz h*— h) HJ-t-:?h*v- 
{7iz^JUTiLhi— h) yih+y-t* 
X (7**;U7* h-J— h) v-n-^P^+ 
v-tfx (7-tr^M>7-fc h;f— h) ^$1/* v- i 
PTt^v-fX (7-te*;U7-te h"*— h) v- 
n-^h**>-tfx (7-tr^;u7izh^-~ -h) 

v-s e c-^h^v ■ (7ir^;U7-fe h) 

y-t-^h+y- (7*^7* h*- 
h) i/ih^>- h'JX (7i^U7-tz h^" 

— H ^y-n-^PTK^rv- h'JX (7*^ 

;U7-tz h*- h) i -^ptK+v- MJ 

X (7-tr^U7* h-f- h) ^E/-n-:?h* 
v- MX (7-b^;U7-bh^-h) */-s 
ec-?h^>' h'JX (7-tz : ? 1 ;U71z h^~h) 

^/-t-:?h*v- h'JX (7-tr^;U7-lr h^- 
h) ^ h^+x (7-tr^;U7-bh^-h) ?S 

h'jx^v-^y (x^;u7ir h7-trx-h) * 
*X h 'J -n -^y (x^;u7-fcr h7iz 
T-h) h'J- i -?ptK*v- (x*;u 

7-fe K7-trx-h) MJ-n-^b+v-^/ 
(X^;U7*tZ h7-bx-~K) h'J-sec-? 
h*v-^E/ (x^;u7-trh7-bir-h) T£>. h'J 
-t-^h^v-^/ (x^;U7-tr K7-trx-h) 
> % yih+y- t?X (x^l/7-fe h7<fex-h) 

y-n-?P/f*y- t'X (X^U7-fe h7-feT- 
h) v- i -7ptK*v • tfx (x^;u7-b h 

7-trr-K) v-n-7h*v- fx (x^;u 



[0016] As metal chelate compound, for example triethoxy * m 
ono (acetoacetonate) titanium , tri- n - propoxy * mono 
(acetoacetonate) titanium , tri- i - propoxy * mono 
(acetoacetonate) titanium , tri- n - butoxy * mono 
(acetoacetonate) titanium , tri- s - butoxy * mono 
(acetoacetonate) titanium , tri- 1 - butoxy * mono 
(acetoacetonate) titanium , diethoxy * bis (acetoacetonate) 
titanium , di- n - propoxy * bis (acetoacetonate) titanium , di- 
i - propoxy * bis (acetoacetonate) titanium , di- n - butoxy * 
bis (acetoacetonate) titanium , di- s - butoxy * bis 
(acetoacetonate) titanium , di- 1 - butoxy * bis 
(acetoacetonate) titanium , mono ethoxy * tris 
(acetoacetonate) titanium , mono n - propoxy * tris 
(acetoacetonate) titanium , mono i 
(acetoacetonate) titanium , mono n 
(acetoacetonate) titanium , mono s ■ 
(acetoacetonate) titanium , mono t - 
(acetoacetonate) titanium , tetrakis (acetoacetonate) titanium , 
triethoxy * mono (ethyl aceto acetate) titanium , tri- n - 
propoxy * mono (ethyl aceto acetate) titanium , tri- i - 
propoxy * mono (ethyl aceto acetate) titanium , tri- n - 
butoxy * mono (ethyl aceto acetate) titanium , tri- s - butoxy * 
mono (ethyl aceto acetate) titanium , tri- t - butoxy * mono 
(ethyl aceto acetate) titanium , diethoxy * bis (ethyl aceto 
acetate) titanium , di- n - propoxy * bis (ethyl aceto acetate) 
titanium , di- i - propoxy * bis (ethyl aceto acetate) titanium , 
di- n - butoxy * bis (ethyl aceto acetate) titanium , di- s - 
butoxy * bis (ethyl aceto acetate) titanium , di- 1 - butoxy * bis 
(ethyl aceto acetate) titanium , mono ethoxy * tris (ethyl 
aceto acetate) titanium , mono n - propoxy * tris (ethyl aceto 
acetate) titanium , mono i - propoxy * tris (ethyl aceto 
acetate) titanium , mono n - butoxy * tris (ethyl aceto acetate) 
titanium , mono s - butoxy * tris (ethyl aceto acetate) titanium , 



propoxy * tris 
butoxy * tris 
butoxy * tris 
butoxy * tris 
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7iz K7-tT— h) v-s e c-?h*v- f 

X (x^U7Hzh71zx-h) ?9>, v-t-^K* 

*y- h'JX (X^UT-thT-tTT-h) T$>. ^6/ 
-n-^QTK+v- h'JX (x^UTir KT-lrx-h) 
*y- i h'JX (x*jU7izh 

7iZT-h) ^y-n-^h+v - h'JX (x 

^;u7-tr h7-tx-h) ty-sec-?h+ 
v- h'JX (x^;U7-tr K7-tT-h) ^$>. *y - 
t-7h*v- h'JX (x*M,7-feh7-fef—h) *S 
f h7^x (x^;U7-tr h7-trr-h) * 
y (7-fe^U7-feh^-h) h'JX (x^;t,71r h7ir 
t— h) fx (7*b^;U7-tr h*J— h) fx ( 

x^;u7-b h7irx-h) ^SO. h'JX (7-tr *JU7 
-tr h-J — h) ^E/ (x^;U7-tz K7irT-h) 
tW>4l/-Hb^; h'jxh+y-^y (7ir 
^7-bh+— h) vJUzix^A, h'J-n-^PTK* 

v-^y (7-tz*JU7-tr h:h- h) vi^-OA, h'j 
-i~^D^v-^Ey (7-tr^JU7i? h) >^ 
=ix^A % h'J-n-^h^v-^y (7-fe*JU7-feh 
^--h) v;U=J-^A, h'J-s e c-^h^v-^y 
(7-fe*Jl/7-fe h±— h) vJUax^A. h'J-t-:? 
h^v-^y (7-tr^U7-te h-^— h) v;u=ixoa % 

vxh^v-fx (7*^1/7* h±-M v;U=»xr> 
A. y-n-^O^y-t'X (7-fe^JU7-lz K^— h 

) ^uzi-^a, i;- i fx (7-fc^u 

7-teh*- -h) v;Uu-^A. y-n-^h^y-t'X 
(7-ir^;b7-tr h*— h) y^-^A, v- s e c - 
^h^v-fX (7*tr^^7-tz h:J--h) 
. v-t-?h*v-fx (7-t^;U7-b h^-h) v 
;Unx^A, ^yxh*v- h'JX <7-tz^JU7-fc hi" 
-h) v;U=ixr>A. =ES -n-Zfntf*^ • h'JX ( 
7-tr5 1 ;U7-tr h^~h) vJHsx^a, ^Ey-i-^a 
tK**>- h'JX (7-t^JU7-tr h±- h) 
. ^y-n-^h^v- h'JX (7-fe^JU7-tr h^-h 
) v;Uax^A. ^-sec-^h^y - h'JX (7 
-fe^;i>7ir h+— h) v;unx^A. ^Ey-t-;?h* 
v- h'JX (7i?*JU7-tr h:t— h) y/^-OA, =r 
h^*X (7-tr^JU7-tr h^— h) v;U=jx^a. h 'J 
ih^y-t/ (x^JU7ir h7-feT— h) v;U=jx^ 
A, h'J-n-^a^v • ^Ey (x^;i7-tr h7-trT- 
-h) vJIox^a. h'J- i -^D/K^v-^y (x 
TJU7* h7-te-r- h) vJUnx^A. h'J-n-^h 
^v-^y (x^JU7-tr h7-tTT-h) vJUax^A. 
h'J-s e c-?h*v-*y (x*;U7-tr h7-t?x- 
h) vJU=Jxr>A. h'J-t-^h^v-^y (x^ 
7-fe h7-trx-h) vJUnx^A. yi^y- fx ( 
XTJU7-feh7-bT-h) vJUzix^A. v-n-^U 
#*v-fx (xTJU7-th7-tr-T~h) ^jUnx^A 
, v- i -7a#*v - fx (x^;U7-t h7-fex- h 
) v;unx^A, v-n-^h*v- fx (x^U7-fc 
h7«tTT-h) ^JUax^A. 5-sec-n+y« 
fX (X^U7-fc h7-tT-h) vJUzixOA. v- t 



mono t - butoxy * tris (ethyl aceto acetate) titanium , tetrakis 
(ethyl aceto acetate) titanium , mono (acetoacetonate) tris 
(ethyl aceto acetate) titanium , bis (acetoacetonate) bis (ethyl 
aceto acetate) titanium and tris (acetoacetonate) mono (ethyl 
aceto acetate) titanium or other titanium chelate compound ; 
triethoxy * mono (acetoacetonate) zirconium , tri- n - 
propoxy * mono (acetoacetonate) zirconium , tri- i - propoxy 

* mono (acetoacetonate) zirconium , tri- n - butoxy * mono 
(acetoacetonate) zirconium > tri- s - butoxy * mono 
(acetoacetonate) zirconium , tri- 1 - butoxy * mono 
(acetoacetonate) zirconium , diethoxy * bis (acetoacetonate) 
zirconium , di- n - propoxy * bis (acetoacetonate) zirconium , 
di- i - propoxy * bis (acetoacetonate) zirconium , di- n - butoxy 

* bis (acetoacetonate) zirconium , di- s - butoxy * bis 
(acetoacetonate) zirconium , di- 1 - butoxy * bis 
(acetoacetonate) zirconium , mono ethoxy * tris 
(acetoacetonate) zirconium , mono n - propoxy * tris 
(acetoacetonate) zirconium , mono i - propoxy * tris 
(acetoacetonate) zirconium , mono n - butoxy * tris 
(acetoacetonate) zirconium , mono s - butoxy * tris 
(acetoacetonate) zirconium , mono t - butoxy * tris 
(acetoacetonate) zirconium , tetrakis (acetoacetonate) 
zirconium , triethoxy * mono (ethyl aceto acetate) zirconium , 
tri- n - propoxy * mono (ethyl aceto acetate) zirconium , tri- i - 
propoxy * mono (ethyl aceto acetate) zirconium , tri- n - 
butoxy * mono (ethyl aceto acetate) zirconium , tri- s - butoxy 

* mono (ethyl aceto acetate) zirconium , tri- 1 - butoxy * 
mono (ethyl aceto acetate) zirconium , diethoxy * bis (ethyl 
aceto acetate) zirconium , di- n - propoxy * bis (ethyl aceto 
acetate) zirconium , di- i - propoxy * bis (ethyl aceto acetate) 
zirconium , di- n - butoxy * bis (ethyl aceto acetate) zirconium 
di- s - butoxy * bis (ethyl aceto acetate) zirconium , di- t - 
butoxy * bis (ethyl aceto acetate) zirconium , mono ethoxy * 
tris (ethyl aceto acetate) zirconium , mono n - propoxy * tris 
(ethyl aceto acetate) zirconium , mono i - propoxy * tris 
(ethyl aceto acetate) zirconium , mono n - butoxy * tris (ethyl 
aceto acetate) zirconium , mono s - butoxy * tris (ethyl aceto 
acetate) zirconium , mono t - butoxy * tris (ethyl aceto 
acetate) zirconium , tetrakis (ethyl aceto acetate) zirconium , 
mono (acetoacetonate) tris (ethyl aceto acetate) zirconium , 
bis (acetoacetonate) bis (ethyl aceto acetate) zirconium and 
tris (acetoacetonate) mono (ethyl aceto acetate) zirconium or 
other zirconium chelate compound ; You can list metal chelate 
compound which it can list tris (acetoacetonate) aluminum anc 
tris (ethyl aceto acetate) aluminum or other aluminum chelate 
compound ; the , etc titanium contains especially as desirable 
example. 
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OA, i/ih+y- HJX (x^;U7-b KT-trr-h 
) ^ua-^A. ^/-n-^Ptf+v- h'JX (x^ 
;U7*t KT-Izt- h) ^-OA, - i -?p# 
MJX (x^;u7-tr hJ-trT-K) v^a-^A 
% */-n-:?h*v- MJX (x^;U7-tz hT-tri 1 - 
h) ^Lox^A. ^/-sec-?h^> - MJX ( 
x^;U7-tr hT-tT-K) yJ^-^A, *S-t-7 
h*v- h'JX (x^^7-b h7-bT-K) >;unx^ 
A. Th7tx (xf-;U7iz KT-br— h) v^=ix^ 
A. =£J (7-tr^;b7-tr K±-h) h'JX (x*A>7-tz 
h7lrf—h) v/i/aiOA, t?x (7-trT;u7-tr ht* 
-h) (x^;U7ir K7-trT-h) vi^-^A, 
h'JX (7-fe^;U7ir H— h) ^ (if^7t h7 

-tTT-h) v;UZ3X^A%^v;U=lxH7A4rU-K<k 

MJX (7**^7* h-J— h) 7i^-^A, 
MJX (x^;U7-tr K7-tex-h) 7^ = xOAfc£<D 

[ooi7] Ktt&i lti*, £tt»*><fctffc«K££ 
tr*>». 'O^vst. ^**^». 

/^>B^ x2>>&. V^Ois ^ 

U-f >WD>1, 7vt°>B£. -tr/^»K. 

SSBS. j"J?K». 77*K>&, 
% 2~x^;^*-y->K. *L^>i£. X^7'J>I£. 

M/-;U£. »j-/u-f>lt SJt#B£. p 

-7S/$m§&. p- hux>x;u*>& v *>tf> 
x;MoB. ^^PDfiWL y>PQB», HJ^p 
pBB. h'J7;u*PBK, "7p>B$. x;u*> 
y**uWu 77;«, ^x>i£. a5»ftif«*if 

, v*x>&. iSC&tf 



stfii oosssiJiz^tLr. as* o. 001-101 

SSiJ. »*t<(*0. o 1-1 0 25SU8SBB-C&&. 

±E(A) fiE»lz^*^*R20-S. R^O-S 



(00 17] As acid catalyst, Thing which lists organic acid and inoi 
ganic acid to do, As organic acid, for example acetic acid , 
propanoic acid , butanoic acid , pentanoic acid , hexanoic aci< 
heptanoic acid , octanoic acid , nonanoic acid , decanoic acid 
oxalic acid , maleic acid , methylmalonic acid , the adipic acid 
sebacic acid , gallic acid , butanoic acid , mellitic acid , 
arachidonic acid , the shikimic acid , 2 - ethyl hexanoic acid , 
oleic acid , stearic acid , linolic acid , linoleic acid , the salicy 
acid , benzoic acid , p - amino benzoic acid , p-toluenesulfonk 
acid , benzenesulfonic acid , monochloroacetic acid , the 
dichloroacetic acid , trichloroacetic acid , trifluoroacetic acid , 
formic acid , malonic acid , sulfonic acid , the phthalic acid , 
fumaric acid , citric acid and tartaric acid etc can be listed. P 
inorganic acid, for example hydrochloric acid , nitric acid , 
sulfuric acid , fluoroacid and phosphoric acid etc can be listed 
Among these, it can list organic acid, as desirable example 
acetic acid ,the propanoic acid , oxalic acid , maleic acid , 
formic acid , malonic acid , phthalic acid , the fumaric acid , 
citric acid and tartaric acid especially are desirable. 

[0018] Above-mentioned metal chelate compound and amount 
used of total of acid catalyst, the usually, are range of 0.001 to 
10 parts by weight and preferably 0.01 to 10 parts by weight 
vis-a-vis thetotal amount 100 parts by weight of (A) 
component (Complete hydrolyzate/condensate conversion). 
In addition, it is possible to add metal chelate compound and 
acid catalyst, in theaforementioned solvent beforehand and, or 
it is possible to melt inunderwater at time of water addition 
disperse. Regarding to this invention, those where hydrolysis, 
R2 O - basis, R4 O -basis, or R5 O - basic everything which are 
included in theabove-mentioned (A) component do not have 
necessity hydrolysis to bedone, just for example 1 hydrolysis 
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are done. 2 or more hydrolysis those which are done. Or, it 
means that these mixture form. In addition, after hydrolysis, it 
is possible to condense (A) componentregarding manufacturing 
method of this invention. Regarding to this invention, 
condensation silanol group of hydro lysate of (A) component 
condensing, it is something which formed Si-O-Si bond, but wit 
the this invention, it is not necessary for silanol group to have 
condensed entirely ,those which silanol group of little part 
condenses. It is a concept which includes fact that also mixture 
etc ofthose where extent of condensation differs is formed. 
Regarding to this invention, when hydrolysis doing (A) 
component, temperatureis 0 to 100 °C and preferably 15 to 
80 °C usually. 

[0019] Composition for film formation of this invention is co 
mposition which is acquiredwith above-mentioned 
manufacturing method, but content of alcohol of theboiling 
point 100 °C or below in composition, being a 20 wt% or less 
and a especially 5 wt% or less is desirable, alcohol of boiling 
point 100 °C or below are times when it occurs case of 
thecondensation of hydrolysis and/or of above-mentioned (A) 
component, in orderthe content 20 wt% or less and to become 
preferably 5 wt% or less, it is desirable to removedistillation etc 
with. 

[0020] Composition for film formation of this invention furthe 
rmore may contain thebelow-mentioned organic solvent. As 
organic solvent which is used for this invention, for example n 
pentane , i - pentane , the n-hexane , i - hexane , n - heptane , i - 
heptane , 2,2,4 - trimethyl pentane , n-octane , thei - octane , 
cyclohexane and methylcyclohexane or other aliphatic 
hydrocarbon solvent ; benzene , toluene , xylene , ethyl 
benzene , trimethyl benzene , methylethyl benzene , n - 
propyl benzene , i - propyl benzene , diethyl benzene , i - butyl 
benzene , triethyl benzene , di- i - propyl benzene , n - amyl 
naphthalene and trimethyl benzene or other aromatic 
hydrocarbon solvent ; ; acetone , methylethylketone and 
methyl - n - propyl ketone , methyl - n-butyl ketone , 
diethyl ketone and methyl -i - butyl ketone , methyl - n - 
pentyl ketone , ethyl - n-butyl ketone , methyl - n-hexyl 
ketone , di- i - butyl ketone , trimethyl nonanone , 
cyclohexanone , 2 - hexanone , methyl cyclohexanone , 2,4 - 
pentanedione , acetonylacetone , diacetone alcohol , 
acetophenone and foehn£ A/or other ketone solvent ; 
ethyl ether , i - propyl ether , n-butyl ether , n-hexyl ether , 2 - 
ethylhexyl ether , ethylene oxide , 1,2 - propylene oxide , 
dioxolane , 4 - methyl dioxolane , dioxane , dimethyl dioxane , 
ethylene glycol monomethyl ether , ethyleneglycol monoethyl 
ether , ethyleneglycol diethyl ether , ethyleneglycol mono n- 
butyl ether , ethyleneglycol mono n-hexyl ether , 
ethyleneglycol mono phenyl ether , ethyleneglycol mono 2 - 
ethyl butyl ether , ethyleneglycol dibutyl ether , diethylene 
glycol monomethyl ether , diethylene glycol monoethyl ether , 
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diethylene glycol diethyl ether , diethylene glycol mono n- 
butyl ether , diethylene glycol di- n-butyl ether , diethylene 
glycol mono n-hexyl ether , ethoxy tri glycol , tetraethylene 
glycol di- n-butyl ether , tripropylene glycol monomethyl 
ether , tetrahydrofuran and2 - methyl tetrahydrofuran or 
other ether solvent ; diethyl carbonate , methyl acetate , 
ethyl acetate , - butyrolactone , - valerolactone , n- 
propyl acetate , i-propyl acetate , n-butyl acetate , i-butyl 
acetate , sec-butyl acetate , acetic acid n - pentyl , acetic acid 
pentyl , acetic acid 3 - methoxybutyl , methyl acetate pentyl , 
acetic acid 2 - ethyl butyl , 2-ethylhexyl acetate , benzyl 
acetate , cyclohexyl acetate , methyl acetate cyclohexyl , 
acetic acid n - nonyl , methyl acetoacetate , ethyl acetoacetate 
ethylene glycol monomethyl ether acetate , ethylene glycol 
monoethyl ether acetate , diethylene glycol monomethyl ether 
acetate , diethylene glycol monoethyl ether acetate , 
diethylene glycol acetate mono n-butyl ether , acetic acid 
propylene glycol monomethyl ether , acetic acid methoxy tri 
glycol , ethyl propionate , n-butyl propanoate , propanoic 
acid i - amyl , diethyl oxalate , oxalic acid di- n-butyl , methy 
lactate , ethyl lactate , n-butyl lactate , lactic acid n - amyl , 
diethyl malonate , dimethyl phthalate and diethyl phthalate 
or other ester type solvent ; N - methyl formamide , N,N- 
dimethylformamide , N,N-di ethyl formamide , acetamide , N - 
methyl acetamide , N,N-dimethylacetamide , theN - methyl 
propionamide and N-methyl-pyrrolidone or other nitrogen- 
containing system solvent ; dimethyl sulfide , diethyl sulfide , 
thiophene , tetrahydrothiophene , the dimethyl sulfoxide , 
sulfolane and 1 ,3 - propane sultone or other sulfur-containing 
solvent etc can be listed. Mixing one, two kinds or more, you 
can use these. 
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[0021] Composition for film formation of this invention furthe 
rmore as description belowmay contain component. 

-diketone 
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As -diketone, acetylacetone , 2,4 - hexanedione , 2,4 - hept 
ane dion , 3,5 - heptane dion , 2,4 - octane dion ,the 3,5 - 
octane dion , 2,4 - nonane dion , 3,5 - nonane dion and 5 - 
methyl - 2,4 - hexanedione , 2,2,6,6 - tetramethyl -3,5 - 
heptane dion , it is a 1,1,1,5,5,5 - hexafluoro - 2,4 - heptane 
dion or other one, two or more kinds. Regarding to this 
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invention, usually -diketone content in composition for 
film formation,is range of 0.1 to 100 parts by weight and 
preferably 0.2 to 80 parts by weight vis-a-vis total amount 100 
parts by weight of (A) component (Complete 
hydrolyzate/condensate conversion). Furthermore , regarding 
to this invention, complete hydrolyzate/condensate, the- O 
R2 in compound (1) and compound (2) and group which is 
displayed withthe - OR3 doing 100 % water addition hydrolysis 
it becomes OH group, it shows those whichare condensed 
completely. If -diketone is added in this kind of range, as 
fixed storage stability isacquired, fear coating uniformity or 
other characteristic of composition for film formation 
decreasing islittle. As for this -diketone, hydrolysis of (A) 
component and adding after the condensation reaction are 
desirable. 

[0022] Other additive 

Furthermore it is possible to add colloidal silica , colloidal alun 
na , organic polymer andthe surfactant or other component 
to composition for film formation which is acquired with this 
invention, colloidal silica is dispersion which disperses 
anhydrous silicic acid of for example high purity to 
theaforementioned hydrophilic organic solvent, usually, 
average particle diameter 5 to 30 m , the preferably 10 to 20 
m and solid component concentration is something of 10 
to 40 weight % extent. This kind of, as colloidal silica, for 
example Nissan Chemical Industries, Ltd. (DB 69-054-4069) 
make, methanol silica sol and isopropanol silica sol ;the 
Catalysts & Chemicals Industries Co. Ltd. (DB 69-054-4929) 
make and Oscal etc are listed. As colloidal alumina, alumina 
sol 520 of Nissan Chemical Industries, Ltd. (DB 69-054-4069) 
make, same 100, same200; alumina clear sol of Kawaken Fine 
Chemicals Co. Ltd. (DB 69-064-3671) make, you can list 
alumina sol 10 and thesame 132 etc. As organic polymer, 
compound , possess sugar chain structure compound , vinyl 
amide type polymer , the (meth)acrylic polymer , aromatic 
vinyl compound , dendrimer , polyimide , polyamic acid , pol; 
arylene , polyamide , the poly quinoxaline , polyoxadizole 
and fluoropolymer etc which possess for example 
polyalkylene oxide structure can belisted. As surfactant, you 
can list for example nonionic surfactant , anionic surfactant , 
cationic surfactant and the amphoteric surfactant , etc 
furthermore, silicone surfactant and polyalkylene oxide 
surfactant , can list the fluorine containing surfactant and 
acrylic surfactant etc. As embodiment of aforementioned 
surfactant, polyoxyethylene lauryl ether , polyoxyethylene 
stearyl ether and the polyoxyethylene oleyl ether or other 
polyoxyethylene alkyl ether; polyoxyethylene n-octyl phenyl 
ether and polyoxyethylene n - nonyl phenyl ether or other 
polyoxyethylene alkyl phenyl ethers ; polyethylene glycol 
dilaurate and polyethylene glycol distearate or other 
polyethylene glycol diester; sorbitan fatty acid esters ;the 
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aliphatic acid modified polyester; tertiary amine modified 
polyurethanes ; polyethylene imines or other other things, 
with tradename below the , KP ( Shin-Etsu Chemical Co. Ltd. 
(DB 69-057-0064) make), poly flow ( Kyoeisha Chemical Co. 
Ltd. (DB 69-145-1389) make), F Top (Tohkem Products 
Corporation (DB 69-104-6825) supplied) and Megafac ( 
Dainippon Ink & Chemicals Inc. (DB 69-057-4512) make), the 
Fluorad ( Sumitomo 3M Limited (DB 69-059-9717) make), 
Asahi Guard and Surfron (Above, Asahi Glass Co. Ltd. (DB < 
055-3888) make), Disperbyk ( BYK Chemie * Japan Ltd. 
make), Solsperse ( Zeneca, Ltd. make) etccan be listed. You 
can use these surfactant combining alone or 2 kinds or more. 

[0023] Total solid component concentration of composition f 
or film formation of this invention, is preferably andthe 2 to 
30 weight%, it is adjusted appropriately according to use 
objective. When total solid component concentration of 
composition is 2 to 30 weight%, film thickness of 
coatingbecomes suitable range, it is something where also 
storage stability is superior. In addition, weight average 
molecular weight of all polyorganosiloxane component 
(hydrolyzate/condensate of (A) component) in 
compositionwhich is acquired in this way, usually, is 1 ,000 to 
120,000 and the preferably 1,200 to 100,000 extent. 

[0024] When composition of this invention, applying to silico 
n wafer , Si02 wafer and the SiN wafer or other group materi; 
it can use spin coating , immersion method , roll coating 
method and the spray method or other coating means. 

[0025] In this case film thickness, with thickness 0.05 to 1.5 
m extent and twice coating can form thecoating of 
thickness 0.1 to 3 m extent with one coating as dry film 
thickness, after that, it can dry with ambient temperature, or 
with temperature ofthe 80 to 600 °C extent, usually, 5 to 24 
0 min extent can heat and glass or itcan form insulating film of 
large Otaka molecule by drying. In this case it can use hot 
plate , oven and furnace etc as theheating method, under 
atmosphere, under nitrogen atmosphere , argon atmosphere 
and vacuum, thevacuum which controls oxygen concentration 
being low as heated atmosphere, it is possibleto do. 

[0026] Interlayer insulating film which is acquired in this way i* 
superior in insulating property, theuniformity of coated film, 
crack resistance of dielectric constant characteristic and 
coating, from thefact that it is superior in surface hardness of 
coating, LSI and the system L ti, DRAM, SDRAM, RDRAM an 
interlayer insulating film for D - RDRAM or other 
semiconductor element,the surface coating or other protective 
film of semiconductor element, interlayer insulating film of 
multilayer metallized substrate, it is useful in theprotective film 
and insulating preventive film or other application for liquid 
crystal display element. 
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[Working Example(s)] Below, listing Working Example, furthe 
rmore you explain this inventionconcretely. Furthermore , if 
you do not specially mention parts and % inthe Working 
Example and Comparative Example, fact that it is respective 
parts by weight and a wt% hasbeen shown. In addition, apprais 
of composition for film formation in in Working Example 
issomething which it measured following way. 

[0028] Weight average molecular weight (Mw) 

It measured due to gel permeation chromatography (GPC) meth 
od due to below-mentioned condition. 

Sample : You used tetrahydrofuran melted hydrolyzate/conden* 
ate lg, in tetrahydrofuran of 100 cc andmanufactured as solvent 

Standard polystyrene : Standard polystyrene of United States Pr 
essure Chemical Co. supplied was used. 

Equipment : High temperature high speed gel permeation chrorr 
atogram (model 1 50 - C ALC / GPC) of United States Waters 
supplied 

Column : Shodex A - 80M(length 50 cm) of Showa Denko K.* 
(DB 69-110-9268) make 

Measurement temperature : 40 °C 

Flow rate : 1 cc/min 

[0029] Dielectric constant 

On 8 inch silicon wafer, composition sample was applied makin 
g use of spin coating method, on the hot plate with 100 °C 4 
min substrate was dried with 4 min and 250 °C,furthermore 12 
0 min substrate was calcined in vacuum oven of 450 °C. 
aluminum vapor deposition was done on substrate which is 
acquired,the dielectric constant evaluation substrate was 
produced, dielectric constant, HP 1 645 IB electrode and 
HP4284A Precision LCR Meter of Yokogawa * Hewlett- 
Packard Ltd. make using, itcalculated from capacity in 10 KHz 

[0030] Mechanical strength 

On 8 inch silicon wafer, composition sample was applied makin 
g use of spin coating method, on the hot plate with 100 °C 4 
min substrate was dried with 4 min and 250 °C,furthermore 12 
0 min substrate was calcined in vacuum oven of 450 °C. film 
which is acquired was measured due to thecontinual stiffness 
measurement method making use of nano indene tar XP(nano 
instrument supplied), modulus wasmeasured. 
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[003 1] Long term storage stability 

With 25 °C 3 months composition for film formation which is 
retained, onthe 8 inch silicon wafer, was applied with conditioi 
of rotation rate 2,000 rpm and 1 7 secondmaking use of spin 
coater. silicon wafer which applied composition for film 
formation after that,making use of hot plate which is kept in 
temperature of 85 °C, the4 min was heated, organic solvent 
scatter was done. Next, silicon wafer which applied 
composition for film formation making use ofthe hot plate 
which is kept in temperature of 200 °C, 4 min washeated, 
coating was formed on silicon wafer. 5 0-point it measured 
inside paint film surface film thickness of coating which 
itacquires in this way, making use of optical film thickness 
gauge (Rudolph Te chnologies supplied and Spectra laser 
200). film thickness of film thickness which is acquired was 
measured, the storage stability was appraised with film thicknes 
rate of increase which was sought with formula below . 

Film thickness rate of increase (%)= ((film thickness after retai 
ning) - (film thickness before retaining)) (film thickness 
before retaining) X 100 

0 : Film thickness change ratio 10 % 

: 10 % < film thickness change ratio 20 % 

X : 20 % < film thickness change ratio 

[0032] Synthesis example 1 

In quartz separable flask, after melting methyl trimethoxysilan 
e 154. lg and tetramethoxy silane 48. lg and diiso propoxy 
titanium bis ethyl acetyl acetate 0.96g andthe maleic acid lg in 
propylene glycol monomethyl ether 200g, agitating with 3/1 
motor, it stabilized the solution temperature in 65 °C. Next, 2 
hours applying deionized water 92g, it added to solution, afte 
that, with 65 °C 4 hours after reacting, the reaction mixture 
was cooled to room temperature, propylene glycol 
monomethyl ether 299g it added in this reaction mixture, it 
removed solution which with the50 °C includes methanol from 
reaction mixture with 299g evaporation, acquired the reaction 
mixture, condensate or other weight average molecular weight 
in reaction mixture which it acquires in this way was 7,600. 

[0033] Synthesis example 2 

In quartz separable flask, after melting methyl trimethoxysilan 
e 154. lg and tetramethoxy silane 48. lg and diiso propoxy 
titanium bis ethyl acetyl acetate 0.96g andthe oxalic acid lg in 
propylene glycol mono propyl ether 200g, agitating with 3/1 
motor, it stabilized the solution temperature in 65 °C. Next, 2 
hours applying deionized water 92g, it added to solution, afte 
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that, with 65 °C 4 hours after reacting, the reaction mixture 
was cooled to room temperature, propylene glycol mono 
propyl ether 299g it added in this reaction mixture, it removed 
solution which with the50 °C includes methanol from reaction 
mixture with 299g evaporation, acquired the reaction mixture, 
condensate or other weight average molecular weight in 
reaction mixture which it acquires in this way was 8,900. 

[0034] Comparative synthesis example 1 deletion 

In synthesis example 1 , other than thing which does not add m 
aleic acid itreacted in same way as synthesis example 1 , acquire 
reaction mixture of weight average molecular weight 6,400. 

[0035] Comparative synthesis example 2 deletion 

In synthesis example 1, other than thing which does not add dii 
so propoxy titanium bis ethyl acetyl acetate itreacted in same 
way as synthesis example 1, acquired reaction mixture of 
weight average molecular weight 3,100. 

[0036] Working Example 1 

Reaction mixture which is acquired with synthesis example 1 it 
iltered with Teflon filterof 0.2 m hole diameter and acquired 
composition for film formation of this invention, 
composition which is acquired with spin coating method was 
applied onthe silicon wafer, dielectric constant of coating 
which is acquired 2.59 showedlow value, modulus of coating w 
superior in 7.8 MPa and themechanical strength. In addition, 
when storage stability of solution is appraised, increase 
filmratio after 3 months 8.4 % showed storage stability which is 
superior. 

[0037] Working Example 2 

Other than using reaction mixture which is acquired with synthe 
sis example 2, youappraised to similar to Working Example 1. 
dielectric constant of coating which is acquired 2.61 showedlow 
value, modulus of coating was superior in 7.5 MPa and 
themechanical strength. In addition, when storage stability of 
solution is appraised, increase filmratio after 3 months 8.7 % 
showed storage stability which is superior. 

[0038] Working Example 3 

Other than using solution which adds acetylacetone 2g to reacti 
on mixture lOOg which isacquired with synthesis example 1 yot 
appraised with as similar to Working Example 1. dielectric 
constant of coating which is acquired 2.60 showedlow value, 
modulus of coating was superior in 7.5 MPa and themechanical 
strength. In addition, when storage stability of solution is 
appraised, increase filmratio after 3 months 4.9 % showed 
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[0039] Working Example 4 

Other than using solution which adds poly isopropyl methacryla 
te lOg of weight fraction childquantitative approximately 4,000 
to reaction mixture lOOg which is acquired withthe synthesis 
example 1 you appraised with as similar to Working Example 1 
dielectric constant of coating which is acquired showed low val 
inthe 2.30 and emergency, modulus of coating in 4.0 MPa 
andthe emergency low dielectric constant was superior 
comparatively in mechanical strength. In addition, when 
storage stability of solution is appraised, increase filmratio afte 
3 months 8.7 % showed storage stability which is superior. 

[0040] Working Example 5 

Other than using solution which adds polyethylene glycol lOg o 
f weight fraction childquantitative approximately 2,000 to 
reaction mixture lOOg which is acquired withthe synthesis 
example 2 you appraised with as similar to Working Example 1 
dielectric constant of coating which is acquired showed low val 
inthe 2.25 and emergency, modulus of coating in 4.1 MPa 
andthe emergency low dielectric constant was superior 
comparatively in mechanical strength. In addition, when 
storage stability of solution is appraised, increase filmratio afte 
3 months 8.6 % showed storage stability which is superior. 

[0041] C6mparative Example 1 

Reaction mixture which is acquired with comparative synthesis 
xample 1 other than using, youappraised to similar to Working 
Example 1. dielectric constant of coating which is acquired 
showed 2.59and low value, but modulus of coating was 
something which isinferior to 3.2 MPa and mechanical strength. 



[0 0 4 2] tUMHl 



[0042] Comparative Example 1 
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Reaction mixture which is acquired with comparative synthesis 
xample 1 other than using, youappraised to similar to Working 
Example 1. modulus of coating was superior in 7.6 MPa and 
mechanical strength, butthe dielectric constant of coating 
which is acquired 3.03 was highvalue. In addition, when storag 
stability of solution is appraised, increase filmratio after 3 
months was something which is inferior to 15.4 % andthe 
storage stability. 

[0043] 

[Effects of the Invention] It is possible to offer composition ( 
material for interlayer insulating film) for film formation 
which is superiorin dielectric constant , mechanical strength 
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